Introduction
Parkinson's disease (PD) is a chronic, progressive neurodegenerative disorder, 1 affecting nearly 1% of persons aged ≥60 years and up to 4% of those older than 80 years. 2 These prevalence rates are expected to increase in the future because of worldwide improvements in life expectancy. 2 In addition to tremor, debilitating nonmotor symptoms of PD -including sleep disorders, dementia, and dysfunction of the autonomic nervous system -have a profoundly negative effect on quality of life. 3 In patients with a diagnosis of PD, the prevalence of depression is estimated to range from 17% to 25%, although up to 35%-42% of patients with PD display clinically significant depressive symptoms regardless of official depression diagnosis. 4, 5 Despite the known association of PD with depression, 6 accurate assessment of comorbid depression in patients with PD can be difficult for several reasons. 3, 7 These include overlapping disease symptomatology, variations in depression diagnostic criteria, and availability of multiple assessment tools and techniques. 3, 7 For example, one prospective study found that clinicians diagnosed depression in 21% of patients with PD; however, per standardized testing, ~44% screened positive for depression. 3 This finding suggests that depression may be detected in less than one-half of symptomatic patients. 3 Untreated and undertreated depression in PD can lead to worsening motor function, 8, 9 hastened cognitive decline, 8, 10 decreased quality of life, 11 and increased mortality. 12 In addition, nonmotor features of PD, such as depression, may lead to significant disability despite improvement in motor symptoms. 13 Thus, it is essential that symptoms of depression be promptly recognized and adequately addressed to prevent an expedited course of PD deterioration, in an effort to improve quality of life of patients and caregivers. 8, 11 Depression in patients with PD is often treated with antidepressants, usually selective serotonin reuptake inhibitors (SSRIs) because of their favorable side effect profile in the elderly. 14 Historically, there has been concern that antidepressants could worsen motor function given the serotonergic inhibition of dopaminergic firing. 14 However, recent data have shown that antidepressant use in PD has rendered motor impairment either unchanged [15] [16] [17] [18] [19] or significantly improved, 20 as measured by the motor portion of the Unified Parkinson's Disease Rating Scale.
A previous study by Sclar et al, which assessed US physician office-based care provided to patients with PD from 1990 to 1995, found that depression was diagnosed in only 4.1% of physician office visits. 21 In addition, only 3.2% of visits made by patients with PD from 1990 to 1995 included both depression diagnosis and prescribing of antidepressant pharmacotherapy. 21 Since then, published guidelines have emphasized the importance of screening for nonmotor disorders, including depression, in patients with PD. 13 The present study was conducted to update the 1990-1995 findings, using a similar data set, sample, and analytic methodology, to provide current estimates of the prevalence of depression and the use of antidepressant pharmacotherapy in US officebased physician visits.
Methods
Study data were derived from the National Ambulatory Medical Care Survey (NAMCS), a nationally representative, crosssectional survey of US office-based physician visits that has been conducted annually by the National Center for Health Statistics since 1973. [22] [23] [24] Survey data, which are collected by the US Bureau of the Census and available as public-use data files, include patient demographics, diagnoses, and comorbidities; services and treatments provided or ordered during the visit; and prescribed medications. 24 NAMCS data are publicly available and widely used as a source for numerous assessments of medical care and prescribed medications in ambulatory settings in the US, including studies of psychiatric disorders and treatments. [25] [26] [27] [28] [29] [30] [31] [32] [33] The survey uses a stratified probability sampling procedure comprising multiple stages: first, selection by geographic area (eg, counties or county groups); second, within each geographic area by physician name, stratified by physician specialty; and third, by week, with each sampled physician randomly assigned to 1 of 52 weeks of data collection each year. 22, 23 Finally, from each physician and week, a sample of office visits is chosen at random. 22, 23 In 2014, the most recent year for which NAMCS data were publicly available as of the initiation of the present study, the rate of survey response by physician offices was 54.8%. 34 Because the NAMCS is designed to represent officebased physician visits, the sample excludes administrative contacts, such as telephone calls and medication refills. 22 Weights provided in the NAMCS data file for each recorded office visit can be applied to the data to yield nationally representative estimates, adjusting for the complex sampling design and for nonresponse. 35 The sample for the present study included all physician office visits made in 2013 or 2014 by patients aged ≥20 years with a diagnosis of PD, defined as an International Classification of Diseases, 9th Revision (ICD-9) diagnosis code of 332.0 in primary, secondary, or tertiary diagnosis fields. This sampling methodology was the same as that used by Sclar et al to assess physician office visits made by patients with PD in 1990-1995. 21 To identify patients with depression, two definitions were used. The first was based on ICD-9 code and measured whether the patient had a diagnosis of 296.2x (major depressive disorder, single episode); 296.3x (major depressive 
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Prevalence of depression in Parkinson's disease disorder, recurrent episode); 300.4 dysthymic disorder); or 311 (depressive disorder, not elsewhere classified), in any of the aforementioned three diagnosis fields. The second was based on comorbidities recorded for the office visit in response to a survey item that read: "Regardless of the diagnoses written above, does the patient now have…" accompanied by a list of potential comorbid conditions, including depression. 34, 36 Treatments measured for the visit included 1) the provision or ordering of a depression screening examination and (2) the prescribing of antidepressant pharmacotherapy, measured using Multum category 249. This Multum category includes SSRIs, serotonin-norepinephrine reuptake inhibitors, tricyclic antidepressants, tetracyclic antidepressants, monoamine oxidase inhibitors, and other antidepressant medications. 34, 36 Statistical analyses were descriptive because after weighting, the large sample size represents all office visits provided in the US. 22, 23, 35 All analyses were performed using SPSS version 23.0 (IBM Corporation, Armonk, NY, USA).
Results
From 2013to 2014, more than 3 million office-based physician visits were made by US patients with PD, more than 90% of whom were aged ≥60 years, and 52.5% of whom were male (Table 1) . Medicare covered approximately two-thirds of the visits, whereas private insurance covered 28.7%. Neurologists provided the majority (58.1%) of care, with general/ family practitioners providing 12.1% and internal medicine specialists another 12.7%.
Antidepressant medications (for any indication) were prescribed in 29.8% of visits made by patients with PD in 2013-2014, a rate more than triple the 8.6% identified by Sclar et al for visits made by patients with PD in 1990-1995 (Table 2 ). 21 The rate of diagnosed depression more than doubled from 4.1% in 1990-1995 to 8.3% in 2013-2014. Depression was recognized, either diagnosed or recorded as a comorbidity, for 14.8% of patients in 2013-2014.
Within the 2013-2014 sample, 7.2% of patients were both diagnosed with depression and prescribed antidepressant pharmacotherapy; and 12.2% had depression, measured by either diagnosis or comorbidity indicator, and were prescribed antidepressant pharmacotherapy (Table 2 ). Of patients with diagnosed depression, 78.2% in 1990-1995 and 87.1% in 2013-2014 were prescribed antidepressant pharmacotherapy. Of those with recognized depression (ie, either diagnosis or comorbidity indication) in 2013-2014, 82.3% were prescribed antidepressant pharmacotherapy.
Discussion
This analysis of publicly available US NAMCS data on office-based physician visits produced two key findings about prevalence of, and treatment for, depression in patients with PD. First, the rate of recognized comorbid depression in patients with PD is 8.3% when measured by diagnosis only and 14.8% when both diagnoses and comorbidity indicators are assessed. Second, the percentage of patients with PD who were prescribed an antidepressant for any reason more than tripled from 1990-1995 to 2013-2014, although 
82
Early et al the proportion of patients with diagnosed depression who received antidepressant medication increased modestlyfrom 78% to 87% -during that time period. 21 While interpreting these findings, it should be noted that both the number of marketed antidepressants and the number of US Food and Drug Administration-approved and off-label indications have markedly increased in the past two decades. From 1995 to 2014, ~15 new molecular entities and formulations of antidepressants were added to the US prescription market. 37 New indications for antidepressant pharmacotherapy include primarily anxiety disorders, such as generalized anxiety disorder, obsessive-compulsive disorder, panic disorder, posttraumatic stress disorder, and social anxiety disorder. 38 Anxiety disorders occur in up to 40% of patients with PD. 39 This rate is significantly greater than that of the general population of older adults, which is estimated to range from 3.2% to 14.2%. 39 Other common on-and offlabel indications for antidepressant treatment include, but are not limited to, bipolar depression, peripheral neuropathy, smoking cessation, insomnia, fibromyalgia, musculoskeletal pain, migraines, and various eating disorders. 38, 40 In addition to the increase in all-cause antidepressant use, the present study found more than twofold increases in diagnosis of depression (from 4.1% to 8.3%) and in diagnosis of depression plus antidepressant pharmacotherapy (from 3.2% to 7.2%) in office visits made by patients with PD, comparing 1990-1995 with 2013-2014. 21 This shift in increased recognition and treatment could be the result of practice guidelines promulgated by the American Academy of Neurology in 2006, 13 which suggest that nonmotor symptoms of PD, such as depression, can lead to significant disability.
The diagnosis of depression in PD is challenging due to overlap in symptoms and a multifaceted pathophysiology. 14, 41 Depression should be suspected in patients with PD who experience a rapid decline in function over a short time period of days to weeks. 41 In addition to effects on motor symptoms, it is reasonable to suggest that modification of dopaminergic therapy may result in the improvement of nonmotor symptoms; 42 however, evidence about whether enhanced pharmacologic management of PD improves depressive symptoms is inconsistent. 4, 10, 13, [42] [43] [44] 
Limitations
First, the NAMCS is a sample of office visits to communitybased physicians and therefore does not capture care delivered in inpatient or outpatient hospitals. 22 Second, NAMCS documents diagnostic codes based upon a practitioner's clinical evaluation of the patient. Subjective clinical opinion may lead to lack of uniformity and consistency when entering diagnostic codes. 6 Third, the NAMCS does not measure patient history or the severity of comorbidities recorded in the medical record. 22, 34, 36 It is possible that patients with milder depression had been screened and/or diagnosed at an earlier visit and were being treated with psychotherapy rather than pharmacotherapy at the time of the office visit recorded in the NAMCS database. However, the NAMCS records medications that are either newly prescribed or continued, so the rate of pharmacotherapy measured in the present study reflects the current medication treatment status as of the date of the office visit. 34, 36 
Conclusion
From 1990-1995 to 2013-2014, the percentage of patients with PD who were prescribed an antidepressant for any reason more than tripled and the rate of diagnosed comorbid depression more than doubled in US office-based physician visits. Among patients with diagnosed depression, most patients in both the time periods were treated with antidepressant pharmacotherapy. However, given previous estimates that up to 35%-42% of patients with PD display clinically significant depressive symptoms, the 15% rate of recognized depression observed in the present study suggests that depression may remain under-recognized in patients with PD. Further 
